England. 13 Scottish educational research was even quite advanced within Europe and the Empire; particularly in its empirical traditions. Among its distinctive facets were highly educated and skilled teachers, expert research networking, and extensive experience in psychometric intelligence testing. Its organization (inside and outside universities) and relation to the teaching profession appears to make it distinct from European disciplinary traditions in educational research. training and administration; all produced and were produced by a complex and interwoven set 13 of relations between people, ideas and methods.
An interesting aspect of this period is the development of this rooted, indigenous national research culture, inclusive of a wide range of people, which grew out of the linked activities and approaches in the 1930s.
A systematic research culture
The early decades of the century in Scotland are delineated by the close intertwining of the disciplines and practices of education and psychology. The research culture of the place and time is progressive in its influences. It is a period that sees the discovery and uptake of experimental methods, a focus on tests and standards, in the study of education systems and efficiencies. A research culture was formed out of the common understandings, shared techniques, and familiar texts of this time. 15 Through its accumulation and consolidation, it developed a material reality and an organizational culture. How does a research cultureideas, objects, texts and sites -actually come into being and work? The busyness and creativity of research in this period cannot hide the necessity to have agreement about the concepts and methods to be used. Overcoming the localness and diversity of local understandings, even across Scotland, never mind across Europe and into America, was essential to create comparability of results. This could happen through the standardization of terms and procedures and agreements about measurement and its tools. Apart from agreement on model texts, a useful process was to organize and associate with other researchers, nationally and internationally, and widen personal contacts. 16 Projects need standardized procedures, if they are to be replicated or if its members engage in further national or international projects. Data would be meaningless if it is unclear how they were produced or 15 related experiments could be reproduced. Formal or informal training courses, occurring inside research projects, in teacher training programmes, or in advanced research programmes, were vital to the growth of the research culture, widening its ideas and processes out into a wider community in education.
Johnson, using Abbott, describes the three main sources of embodied expertness; expertness exists in commodities, including self help manuals, training texts or expert systems; in organizations, with the detailed division of tasks and the ordering of their performance according to bureaucratic rules and procedures; in individuals, highly trained and socialized in accordance with an agreed ethical and disciplinary code.
17 It is to be expected then that Scottish educational research expertise would be embodied in a formal way in agreed texts and training, and in the sharing of expertise.
Place and location make a difference to the way that the "science" is produced and reproduced, in this case its distinctive "Scottish" identity, and yet at the same time, it suggests that the scientific location is not just local but it is transcended to achieve a necessary credibility. Research is created locally in certain contexts but it exists within broader than local contexts as well. The relation between the particularity of production in place and its virtual or imagined universe of scientific inquiry is constant. For example, at the same time, the Scottish work on testing is both Scottish, and also closely and consciously linked to American and English work. The precise locations of research generate specific practices and insights, even theories; they do not determine these results but they provide a cultural milieu which supports their generation social spaces facilitate and condition discursive space. They do not determine it. This is to say that ideas are produced in, and shaped by, settings.
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The educational research activity in Scotland became "ubiquitous":
19 exactly how did it achieve this? Between 1920 and 1950, in broad approximation, Scotland contained significant practitioners of the new science of educational research, in relative and in proportionate terms, within the UK, and for a small European country. Is this efflorescence of thoughtful and disciplined activity in Scotland a reflection of its small-scale capacities, its specific interests, its education workforce, its scientific skills, or even its international linkages? Scotland was both a place in space and time, and an imagined space of ideas and production, linked internally and externally into wider worlds:
The circulation of goods and commodities, information and data means that the local is persistently reshaped by distant influences and agents. Spaces are mobile and mutable.
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Scotland's ability to be connected internationally, through effective transmission of published experiments, texts and people, even across the Atlantic-in the 1920s and 1930s-may be viewed as if contained within impermeable local borders, an insulated Scottishness, when it was a sign of the internationalism of its researchers, exporting and importing ideas. 21 Scotland was always local and international in its ideas and practices, in its consciousness of them and in its communications about them.
The embedding of a particular social research culture inside Scottish education, and the production and reproduction of this culture was shaped by a few significant academics, in their research projects, their college training and advanced research skills programmes. Robert
Rusk, an experienced college and university lecturer and researcher saw particular advantages in Scottish research organization in the second quarter of the 20thC: it was founded on a culture of experimental method and skill in its departments and colleges of education.
19 ibid: preface. 20 ibid: 3. 21 There is a history to the effects Scottish education had beyond its borders, and the influence of individuals in England and America in particular. This history has significance yet it is beyond the reach of this argument about research culture and its elements. 9
Scotland was favourably circumstanced to participate in educational research. Early in the century individual lecturers in universities and training colleges, qualified in experimental psychology, were undertaking investigations on their account. The first ordinance for degrees in education, which included courses in experimental education and required candidates to present theses testifying to their ability to undertake educational research, was brought into force in a Scottish university in 1916. From the first decade of the century training college students were familiarized with the procedures and made acquainted with the results of research and thus a supply of qualified workers in research was provided, and influx of teachers favourably disposed to research was annually entering schools.
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From the 1920s, Scotland began to consolidate the widespread interest in research and reform in education that existed in its cities and towns and began to establish and develop a sustainable research culture. In this process, the universities and colleges were crucial partners. Led by their professors of education and psychology, and senior university researchers and heads of departments, they produced good quality training courses, advanced research degrees, bibliographies, and national research guides. These were coordinated, in a form of intelligent bricolage, by a wider network, the Scottish Council for Research in by shared purpose, networks and contribution. This does not mean that they were friends or even that they were friendly but they acted in consort, or with common purposes. They were "embedded in a social matrix"; that is, the pattern of social relations among investigators and their subjects, the norms of appropriate practices in the relevant research community, the kinds of knowledge interests that prevail at different times and places, and the relations of the research community within the broader social context that sustains it.
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Their work, alone or jointly, was geographically distant from, but in close scientific collegiality with, American academics who had published about their research or whom they had met on tours or on scholarly leave. Their field of work might have been based in Scotland but it was a scientific field in which their leaders and mentors were based in the USA. It could be said though that their "invisible college" could also include these American scholars; in the flesh, or by public or private communication. and it is clear that educational research in Scotland did this simultaneously with its own process of national organization. In other words, as it organized nationally into a recognisable research community, it standardized its work, engaged internationally with conceptual clarifications, related experimental and practical work together, and used the same key texts.
This was crucial in the dominant field in education and psychology at the time.
Methodological innovation on measurement, testing and on statistics had to be reconciled and analyzed during the course of Scottish work. And it is a key part of Scotland's leading edge at this time that there was an internationally-recognised high quality of methodological innovation, especially from Thomson and his research team at Moray House in Edinburgh.
Analysis of data, which was soon to be exchanged and published, had to be based on newly accepted units and standards. A significant consequence of this social research enterprise was that the "psychological objects" 36 that they used and shared, the "explicit rational schemes" they agreed, 37 and the "cognitive frameworks for the interpretations of empirical data" and the "practical rules for [its] production" 38 had to be passed on within training programmes of different kinds. Texts, tests, reports and techniques had to be understood to be used. The use of high skill techniques and advanced scientific thinking in education and psychology permeated the field and did so because of the network steering and heterogeneous partnerships created by scientists, policy makers and practitioners working together in different arrangements but sharing a common body of knowledge.
How did "Scotland" learn to organize its educational research as a collective activity, and how did it train its researchers for its projects and future educational work? Three distinctive factors helped to provide a framework for the research network: the work of the The creation of the Scottish Council for Research in Education was an ambitious event for a small country, and its foundation was stronger in intellectual and practical resources than it was in finance. SCRE was not a specialist site of work, nor a building nor an institution embedded in government. It was more like a set of heterogeneous relations between policy managers, teachers, researchers, key texts and modern practices, bordered by a Scottish culture and small nation know-how. Driving it all was the idea of an efficient education system, which was also a fair system, especially to those who were bright but poor. SCRE
was not staffed by a team of professionals but it was a smartly organized set of interactions between a range of actors, spread across Scotland, but with a representative leading group, mandated to act or willing to work. It was tied into the teacher association, the local authorities, the large teachers colleges and the universities. Its investigations were only part of the work, and often the most visible part, but there was a strong steering function as well. Its 1930 report, in the Activities section, emphasises the way research was organized in Scotland, its particular approach to research institute work:
…research work must be slow and to hasten it unduly is to court failure; but the results so far attained are highly satisfactory considering that the work has had to be carried out in the spare time of teachers, lecturers, directors etc at a time when their own commitments were exceptionally strenuous and serious. The outstanding feature displayed in the Council's efforts is the cooperation of all the interests participating, which even apart from the outcome of the work, must influence and increase the efficiency of Scottish education as a whole.
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In 1936, this was reinforced when reference was made to the fact that without the technical assistance rendered voluntarily by members of the Council and others, and the facilities afforded by the directors of education, head masters, and teachers, the work of the Council could not be overcome on its present income. people who worked constantly; they commented on reports and on policy, negotiated with system actors in Scotland and took their turn at testing in the field, and wrote texts. 57 It was a hands-on process working in and around SCRE in the 1930s.
The Scottish B.Ed Degree
A crucial part of this regime of research governance in Scotland, the heterogeneous research network, was its progress in producing advanced study in education, based upon the B.Ed, which took place mainly in two of the ancient universities -Glasgow and Edinburgh, 58 and was the responsibility of the Education and Psychology departments jointly.
The B.Ed degree demands a minimum of two years' postgraduate study with full time attendance for at least one year following graduation, and non graduates are nonadmissible for admission. A pre-requisite for entry to the final course of one year is the Diploma in Education which is quite distinct from the normal teacher training qualification. Before being eligible for the Diploma the applicant must be a graduate and must either have had three years of professional training at a teacher training centre, or have had at least three years of 'successful' teacher experience. 80 SCRE was funded initially by grants from the EIS and the local authorities; in the 1930s, this supplemented by a significant grant from Carnegie, NY. In 1948/9, when the government department [the SED] was allowed to assist it financially, its gave £1000. By contrast, the Education Authorities produced approximately £1600. support and expert support, into that of cumulative value; research is interlinked, built upon earlier inquiries and methods, and produces new lines of research. In this task, communicating and widely distributing research results, products and materials became a key task for SCRE; it needed to show how a woven network of experts and researchers could produce an impact, and a culture, greater than its individual parts. Research reports were published as supplements to the Scottish Educational Journal, the EIS paper. When large scale projects involved major calculations, teams of teachers and training college students undertook the "laborious clerical and statistical work" 81 needed. 82 The impression given is of an organic machine, made up of heterogeneous elements, a biotechnological solution, incorporating incipient research networks, teacher activism, and local authority associationism, as an integrated model of research.
The mobilizing acts of SCRE soon accumulated a parallel series of administrative soft commands, presumably agreed within the alliance between experts and educationalists in its Council. In 1943, additional efforts were made to compile a list of all theses, which had been submitted as part of the B.Ed and Ed.B degrees in education at Scottish Universities, and to collect copies of them. The project was welcomed by the professors or lecturers concerned, and with their assistance the file was almost complete.
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The following year, the SCRE Executive
[suggested] that after completing particular studies educational research workers in Scotland might deposit with the Council the references assembled for their work for the benefit of later workers in the same field; a list of titles might thereby be collected and collated which would assist the compilation of a bibliography of research if this were contemplated. Again, this ambitious soft administration continued, building material effects by "persuasive order", and in the final war years, the Council proposed the following two extensions of its work
In order to acquire a complete collection of theses submitted for higher degrees in Scottish universities on educational subjects, it was decided during the year that the Council should undertake to pay half the cost of typing such theses on condition that a copy was deposited with the Council. It has also been decided to keep a register of candidates for higher it indicates the sources of material with which students should be acquainted and supplies a list of works which candidates for Degrees of Education will find useful in planning their researches and in preparing them for presentation... A register of topics on which research might profitably be undertaken is also available to Supervisors of Studies.
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This was both a sensible collation of the different expertise and resources around the universities, which subtly metamorphoses into a set of Scottish requirements, even a Scottish model, with its own set of standards. The "list of works" or aids to research, were provided within this system. They were more than suggestions; they had become the recommended tools for a supported and managed networked Scottish research system. They were a key element in a process of approval and licence, which ranged from agreed topics for study, At the same time, it can be seen that the sources and techniques that it was felt necessary for the Scottish research students to engage with depended on American research resources. This was not just a shift into a new form of organization and governing but also a continuation of the major turn towards American psychology of education and its research methods, which were seen as advanced. 
Conclusion
In one of the few reviews of educational research in the UK, Brehaut, an American scholar, suggested that the UK was behind the US in the organization of its research production in education, its mass production.
Although Monroe et al [1928] in a survey study entitled Ten Years of Educational
Research, were able to report that the United States had passed through the pioneer period of educational research of educational research and had entered the period of 'quantity production', it is only within the last decade that 'quantity production' may be said to have been reached in Britain. The pioneers of British educational research were at work in the same period as the American pioneers but were slow in developing the numerous research bureaux and graduate chairs of educational research needed to provide for training programmes and career structures in this field.
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Brehaut applied the model of US production to the UK and found the latter wanting. However a closer analysis and focus on Scotland would have revealed an alternative method of research production to the US version. A simple but effective network operation, founded upon a significant educational and scientific movement, drew together colleagues and allies in a formal partnership, threaded through with personal and professional friendships [and sometimes something rather less than that!]. SCRE was a virtual laboratory through whose activities, Scotland was mapped and represented; it significantly aided a sense of nationhood, formed through the prism of its work on the testing of Scottish children, and the intelligence of the nation.
Within that network, and closely interwoven with it, the universities, especially 
